Data from the Voyager 1 and 2 Plasma Science experiment in the dayside magnetosheaths of Jupiter and Saturn are analyzed. The ion distributions throughout the dayside magnetosheaths of both planets are well modeled by a two-temperature proton distribution. The two proton populations have comparable densities, and temperatures of 100 and 1000 eV. Similar two-temperature proton distributions are occasionally observed in earth's magnetosheath. Ion temperatures, densities, and bulk velocities for the four magnetosheath crossings are presented, continning that sunward flow of up to 100 km/s occurs when the magnetosphere is expanding.
INTRODUCTION
The magnetosheath is the region between a planet's bow shock and magnetosphere which contains shocked solar wind plasma. The bow shocks at the earth and other planets have received extensive attention in the literature (see Greenstadt and Fredericks [1979] and Russell [1985] for recent reviews). This work has generally focused on the jump parameters across the shock and microstructure of the shock. Very little has been written on the distribution function of plasma in the magnetosheath region, even though knowledge of these distributions would seem essential for understanding the processes occurring in the shocks. Many early experiments noted the presence of a non-Maxwellian high-energy tail on ion distributions in earth's magnetosheath [Howe, 1970 Measurements in earth's dawnside magnetosphere by the ISEE 1 spacecraft show that during at least one quiet time the ion distribution is well described by two thermal populations of nearly equal density with temperatures of 60 and 500 eV [Peterson et al., 1979] . Although no statistical studies have been done, these two-temperature ion distributions appear to be rare at the earth, having been reported only during quiet times by two experiments.
Observations bow shock from the solar wind to the magnetosheath, as magnetosphere to the magnetosheath and before crossings from predicted by the Rankine-Hugoniot relations for a supercritical the magnetosheath to the solar wind). The spacecraft velocity is (magnetosonic Mach number (Msts) > 3) shock (see Table 1 The last point to consider is the evolution of these distributions as the magnetosheath plasma moves past the planet. This problem can be addressed by looking at distributions in the nightside magnetosheath. While it is difficult to map the plasma from the dayside to the magnetosheath, one can naively assume that magnetosheath plasma from near the subsolar point ends up close to the outbound magnetopause boundary. Spectra from the Voyager 1 and Voyager 2 outbound magnetosheath crossings at Jupiter and from the Voyager 1 outbound crossing at Saturn have been fit. It is difficult to determine if the two-temperature distribution is still present for several reasons. One is a noise problem; the PLS instrument suffered damage from its encounter with the Jovian radiation belts before passing through the magnetosheath outbound, causing a noise problem a higher energies. Another is that the observed ion distributions vary in time. Some are best fit with single proton Maxwellians, some with two proton Maxwellians, some with protons and alphas, and some cannot be simulated at all using Maxwellians. This could be the result of interactions with the magnetopause or of sampling plasma which has crossed the shock under different shock conditions (that is, a different shock normal angle for solar wind plasma entering at the sides of the magnetosphere). Thus it will take more analysis of outbound spectra to determine if the twotemperature distributions observed in the dayside magnetosheath persist to the tailward magnetosheath or if these distributions have time to relax to single Maxwellians.
